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- UnNrtep StaTes PATENT OFFICE.

IIENRY JACKSON, OF ELIZABETH TOWNSHIP, OIIO.

IMPROVED STEAM-BOILER.

Speciﬁcatioil formihg part of Letters Patent N 0. 11,377,‘ dated July 25, 1854,

To all whom it may concern:
- Be it known that I, HENRY JACKSON, of

the township of Elizabeth, Miami county, and

State of Ohio, have invented a new and Im-

proved Steam - Boiler; and T do hereby de-

clare that the following is a full and exact de-
scription thereof, reference being had to the
accompanying drawings, and the letters of
this specification, in which— )

- Figurel is a perspective view of the boiler-
case, steam-reservoir, and connections. Fig.

reference marked thereon, making a part of

2 1s a perspective view of the generator and

heater attached thereto. Tig. 3 is a ‘hori-
~ zontal section of the generator, heater, re-

turn-pipe, and coiled diaphragm in connec-
tion with the outside case forming the fiue;.

I'ig. 4, a vertical section of the heater; Fig.

9,8 section of the bottom and top connecting-'|

coil of the generator.
tion of the fire-box. o o |
The natureof my Invention consistsin com-

Fig. 0 1s avertical sec-

bining in a steam-boiler greater strength than
any in common use, by which the pressure of

the steam and consequent power of the en-
gme may be increased without the liability
to explosion, a greater amount of heating-

surface with less metal, economy of space,
and a saving of heat which is ordinarily

‘wasted. - :

T'he above-mentioned objects I accomplish
by means of a boiler composed of tubes and
their tubular connections, and so arranged
that when in use the water will maintain a
constant circulation through them, so that
all the heating - surface may be employed
for use and at the same time free from the

liability to become overheated; also, by con-
structing a reservoir of a tubular or other

suitable form so arranged and so connected
with the generator that the steam may pass
into it and thereby the water separated there-
trom which has been carried along with it
from the generating-tubes and allowing the

same to be conveyed back into the lower part
of generatorin orderto obviate priming, an d,

also, by constructing a series of tubes and so
arranging them that by means of which the
heat remaining in the produets of combustion

after they have left the generator proper will-

be employed for heating the feed-water in
‘the heater on its way to the generator, these
sald products of combustion passing

nimingh

in one ! horizontal

direction while the feed-water advances in
the contrary direction, and, further, by plac-
Ing the said boiler in a case of metal or other
suitable material containing one or more flues -
o arranged as to cause the products of com-

bustion to circulate freely among the tubes,

“as well as directing the draft from the top ofr

boiler-case downward -through the.grate and

‘between thetubes composing the fire-box into
the flue, so as to consume all the smoke aris-

ing from combustion. = . o
- T'o enable others skilled:in the art to make
and use my invention, I will proceed to de-
seribe its construction. - -

- I construet my boiler of tubes and tubular
connections ¥=, so constructed and connected

‘as that the whole not only forms nearly a con- ;

tinuous coil of tubes, but that each separate
part or tube 1s so connected with other tubes

as to admit the water or steam, as the case

may be, to circulate or pass freely from the
horizontal connecting-tubes info the vertical
tubes, or from the vertical tubes into the hori-

-zontal tubes at every joint of  connection.

The fire-box B is made of slightly-tapering -
tubes ¢ 21, set vertically -and: connected to-
gether at top and bottom with a horizontal

ceireular tube ¢ a a, and arranged with the
small ends downward and the top or large

ends nearly touching each other. This ar-

‘rangement forms the cylindrical fire-box B, -

with apertures between the tubes ¢ ¢, Fig. 6,
enlarging fromn the top downward, through
which a part of the flame and heat may pass
out into the flue and among the tubes of other
parts. A coil of tubes F?> C is then formed,
with the vertical tubes [ {1 set distant from

~each otherone-half their diameters, or more or

less, as 1s required, and connected at the top
and bottom with coiled horizontal tubes ¢ ¢ c.
T'his coil is then connected by uniting the in-
ner ends o of the coiled connecting-tubes
with the horizontal circulartubes a a ¢ of the
fire-box B." This arrangement constitutes the
generator proper, and may be made of any
length of coil and size and length of tube nec-
essary to produce the amount of steam re-
quired. L o o
Outside of the coil C, and whieh is a con-
tinuation -of the same, is placed a series of

vertical tubes j 7 j or their equivalents, and

connected alternately at top and bottom with
tubes d d d or their equivalents.
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This arran***ement constitutes the heater D,

and is connected z, Fig. 3, either at the top
or bottom, as the ecase may be, with the hori-
sontal connecting-tubes ¢ ¢ ¢ of the generator.

At suitable distances from each other in
the generator D, tubes are surrounded with a
metdl casing P P P, of sufficient diameter to
admit of 111t1‘oduemfr between the tubes and
casing some bad conductor of heat in order

o) preveut ebullition in these tubes, so that |

any water which may aceumulate in the top

horizontal tubes ¢ ¢ a ¢ ¢ ¢ may return back

into the generator again; or, at suitable dis-
rances of interval for the same purpose, I in-

‘sert within vertical tubes smallertubes, which

will have the same elfect.

Above the generator B and C, I place a tu-
bular clrenla,r reservoir R, Fig. 1, of capacity
'nnrre%poudmﬂ* to the purposes for which it
i« constructed. This reservoir is connected

with the generator by tubes x x x xx x, I'12. 2,
X0 as to u1m1t the steam to pass freely fmm
- 1he generator into the reservoir; also, this res-
reservoir hasone or more tubulm connections,
[, Figs. 1, 2, and 3, with the outside of the
I']*)Wer lmrmontal coil of the generator inorder

fo convey any water which may accumulate

in thereservoir backintothe generator again.

The manner of uniting the tubes at_thelr
various connections may be by brazing or
“soldering, Tig. 2, or with cast connections,
sssrr, Figs. 1 4, and 5, or cther devices, and

riveted, bolted or screwed together, or in any
mher Way equa,lly well cfﬂculated_ to secure
strength and durability.

'l“he ate g g, Fig. 3, should be placed at
Or dbOVe the bottom of the series of tubes
- composing the fire-box, and below the grate
and fire-box 1s an ash-pit so dm‘antred and
constructed  as to admit the flame to pPass
from the fire-box freely nnder and from thence
“into the flue or flues, and also when 1n use
can be closed a,lr—tlnht

From the reservoir the steam is-taken off,
v, Fig. 1, at any pomt most snitable, and also
on top of the reservoir may be placed a safety-

valve similar to those in common use.

(Gage-cocks similar to those in common use
may be inserted in one or more of the ver-

tical tubes composing the generator.

I place my botler thus constructed in a case
of metal A, Figs. 1 and 3, having within a
coiled dmphmn'm of met&luu wUU, attached at
one end W to the case A and running around
and befween the coil formed by the heater
and generator, so arranged as to form a flue
for the flame dﬂd heat to pass from the fire-
box and grate along the coil of tubes compos-

ing the ﬂ'enemtor d.-l](,l heater, and .thence out

at the (,hlmney m, Figs. 1 and 3. The case A
has an opening at the top for the admission
of fuel and the air which s necessary to sup-
port its combustion. The draft is from the
top downward through the fuel, the grate,
and between the tube:s composing the fire-
box. This arrangement secures the almost
perfect combusbmn of all the fuel, and thus

renders it a smoke-consumet. .

What I claim as my 1nvent10n, and desire
to be secured by Letters Patent, is not the
constructing of a boiler of tubes snnply but

I do ela,lm-—— |

1. The arrangement of the vertical waler-
tubes and smml flues in relation to the fur-
nace as herein described. _.

The arrangement of the vertical water-
tubes surrounded by the non-conducting ma-
terial and the upper and lower horizontal
tubes in connection with the heating-surfaces
for the purpose of returning the water from
the upper to the lower tube.

IIENRY JACKSON

Witnesses:
JAMES S. EUBAI\K
S. I'. SHUGERT.
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